I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

*D*ental caries is an important global health problem. In general, its prevalence is still high, particularly in children. It is the most common infectious disease of childhood. The disease is 5 times more common than asthma and 7 times more common than hay fever or allergic rhinitis in children. In developing country such as Indonesia, approximately 60% of student population have dental caries. Based on the survey in 2010 of the Ministry of Health of The Republic of Indonesia, 89% of under 12-year-old population have dental caries.\[[@ref1][@ref2][@ref3]\]

Children\'s quality of life can be affected by severe caries because of pain and discomfort which can lead to disfigurement, acute and chronic infections, and altered eating and sleeping, as well as risk of hospitalization, high treatment costs, and loss of school days with the consequent diminished ability to learn.\[[@ref4]\]

Dental caries is a disease with multifactorial etiology. There are four major factors of interaction: the host (saliva and susceptible tooth), microflora; cariogenic bacteria (plaque), substrate; fermentable carbohydrates (dietary), and time. There are many factors which do not seen in clinical examination but contribute to the dental caries incidence. Those things are considered as dental caries risk factor. The risk factors are an indirect cause and play an important role in the incidence of disease, significantly associated with disease progression.\[[@ref5][@ref6][@ref7]\] These factors are determined from interviews with parents and children from clinical assessment, such as socioeconomic, attitudes, knowledge, and behavior about oral health.\[[@ref7][@ref8]\]

In pathological conditions, risk factors can explain the treatment of imbalance after clinical onset of disease. Therefore, it is an important to have an accurate epidemiological examination tools to predict the risk of caries in children. The questionnaire is the best method for this purpose. Some questionnaires have been validated in various parts of the world, but social and cultural differences need development and validation more specific questionnaires for use in different populations.\[[@ref9][@ref10]\]

Questions about caries risk in children give a sign of symptoms of decay or they have a tendency to caries. Mother\'s level of knowledge about oral health will affect children and their families. Many studies suggest that there is a positive relationship between the children\'s caries incidence with mother. Mother is a good predictor of caries risk in children. Maternal factors (i.e., mother\'s age, education, occupation, behavior, knowledge, and attitudes) have correlation with oral health of their children.\[[@ref11][@ref12][@ref13][@ref14]\]

Dental caries is a preventable disease. Therefore, caries risk assessment is an important tool to help dentist to understand cariogenic profile of the patient. There is no single test that can predict individual caries susceptibility accurately. This risk can be evaluated by analyzing the integration of several factors. Many attempts are made to predict the incidence of dental caries. Specific information about the systematic caries risk assessment will assist the dentist in performing proper protocols and prevention.\[[@ref5][@ref8][@ref15][@ref16]\] Based on the concern above, the questionnaire was made, to get information about maternal risk factors which play an important role in the caries incidence of their children.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

E[THICAL CONSIDERATION]{.smallcaps} {#sec2-1}
-----------------------------------

The Human Ethical Research Committee of the Dentistry Faculty, Indonesia University, approved the study protocol, and written informed consent was obtained from each patient at the beginning of the study (protocol no. 07980915/2015).

S[ELECTION OF]{.smallcaps} P[ARTICIPANT]{.smallcaps} {#sec2-2}
----------------------------------------------------

The study was conducted in Sekolah pendidikan anak usia dini RW 10, Kelapa Gading, North Jakarta, Indonesia. The population consists of 62 pairs of mother and children, aged between 3 and 5 years (*r* = 0.4; α = 5%; β = 10%; *n* = 62). The inclusion criteria were as follows: children aged between 3 and 5 years, boys or girls, and mother as primary caregiver.

D[ESIGNING, PREPARATION, AND INTERVIEW WITH THE SUBJECT]{.smallcaps} {#sec2-3}
--------------------------------------------------------------------

Questionnaire of maternal attitude and knowledge for predicting children\'s caries risk partially was designed referring to the Likert Scale, which is an instrument most commonly used in research of the opinions, beliefs, and attitudes. Respondents were asked to specify their level of agreement about the statement. Statement items have been selected from the literature and the relevant study, about maternal risk factor. There is no problem in terms of scoring. Score 5 is given for the highest level of participants which is the most at risk of caries.

The most important thing is consistency in the scoring of direction attitude shown. The statement was made in such a way so that cannot cause any response tendency. The questionnaire of maternal attitude and knowledge for predicting children\'s caries risk consists of five questions concerning mothers\' attitude about oral health and five questions concerning mother\'s knowledge about oral health. The participants were asked to answer the questionnaire, assisted by researcher. The interview will take about 10 min.

R[ELIABILITY AND VALIDITY TEST]{.smallcaps} {#sec2-4}
-------------------------------------------

Statistical analyzed was carried out for the study. The reliability and validity test is based on Cronbach\'s alpha and correlation coefficient. Cronbach\'s alpha \>0.7 required for a scale that is considered already established or stable. Parameter of validation (corrected item-total item correlation) is the correlation between an item with the total items corrected and the item in question is not included in the study. Researcher determines a minimal value of the validation, correlation coefficient \>0.4.\[[@ref17]\]

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A final validation and reliability study using a sample of 62 pairs of mother and children was conducted to establish whether the questionnaire provides reliable and valid measures of predicting caries risk in children. All questions for predicting caries risk in children were developed and validated using standard and measurement procedures.

The study provides validating questionnaire of maternal attitude and knowledge for predicting caries risk in children. The question about mother\'s attitude and knowledge consists of: brushing teeth after meals item (question 1.1 and 2.3), caries restoration item (question 1.2), extraction of radix or unrestorable teeth item (question 1.3), the importance of primary teeth (1.4), cariogenic food item (question 2.1 and 2.4), plaque removal (question 2.2), and periodical checking item (question 1.5 and 2.5). The results are presented in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}.
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The reliability of the obtain questionnaire was estimated using Cronbach\'s alpha which yielded a value of 0.873. Questionnaire is reliable when the responder\'s answer is constantly. It shows and ensures that the questionnaire provides consistent measure of caries risk prediction. The evidence of validity was obtained through consideration of corrected item-total item correlation coefficient for each item. The value of corrected item-total item correlation exceeded 0.4 for all question. Questionnaire is valid when it could use to measure something. Based on the result, it can be said that five questions concerning mothers\' attitude about oral health \[[Table 1](#T1){ref-type="table"}\] and five questions concerning mother\'s knowledge about oral health \[[Table 2](#T2){ref-type="table"}\] are valid and reliable.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The parents, especially mother, is the main figure for children. She has an important role in the children\'s character building, including oral health. Mother is the primary role model for children, their attitude and knowledge toward oral health. Many studies mention about the positive correlation between attitudes and knowledge of mother and children\'s oral health status. The study conducted by Sajadi *et al*. states that there was no significant relationship between the child\'s quality of life relating to oral health and father\'s level of education, compare with mother\'s level of education.\[[@ref18]\]

Dental caries is generally known as a most common infectious disease in children. Caries risk is defined as the probability of an individual developing at least a number of caries lesions during a specific period. Caries risk assessment is a part of primary prevention strategy and an important step in decision-making and treatment planning while early detection is a part of secondary prevention.\[[@ref10][@ref19][@ref20]\]

There are many important factors in the incidence of dental caries, but the main one is the etiologic factor. Caries risk assessment is a very complex issue because of its multifactorial etiology and its interaction between risk factors. Caries risk assessment can be done based on clinical examination and other factors which are not seen on clinical examination but contribute to dental caries. Questionnaire is the instrument of choice to obtain information about individual caries risk factors that are not found on clinical examination.\[[@ref20]\] The outcome of the study is a validated questionnaire package which can assist clinicians to predict children\'s caries risk, by assessing mother\'s knowledge and attitude through interviews. This questionnaire can be used as a guidance that will help a dentist to diagnose the patient\'s cariogenic profile. Question items are conducted based on literature review which is considered contribute to dental caries. The requirements of questionnaire have also been fulfilled that are relevant to the purpose and hypothesis; easy to ask; easy to answer; data could be processed.

Untreated caries in children will cause many things such as pain, the possibility of infection, impairment of daily activity, psychomotor problems, and growth disturbances. Some effort can be taken to reduce the risk of caries such as brushing teeth 2 times a day, especially after meals. For most young children, toothbrush prophylaxis is efficient to remove plaque. The advantages of brushing teeth are the mechanical removal of plaque and teeth exposure with fluoridated toothpaste. Regarding to research by Damle *et al*., oral health education and toothbrushing instruction are effective in improving the status of oral health in school children.\[[@ref8][@ref21][@ref22][@ref23]\]

Decayed teeth require treatment to eliminate infection and restore tooth function. The teeth restoration will re-establish the anatomy and preserve tooth structure, restore tooth function such as masticatory, phonetic, esthetic, and space-maintainer function in dental arch, and to provide good oral hygiene. Similar with study by Subramaniam *et al*. (2016), restoring carious teeth will repair significantly children\'s occlusal bite forces.\[[@ref4][@ref7][@ref24]\]

According to Kay and Blinkhorn, the reason for tooth extraction is generally divided into several categories: caries, orthodontic, exfoliation, periodontal disease, general health, economy, prolonged retention, patient request, and other reasons. Unrestorable dental caries is the main consideration of tooth extraction. This is in accordance with the study by Alsheneifi and Hughes (2001) who investigated the reasons of primary teeth extraction in children aged 3--5 years in the US and found that 53% of primary teeth extraction was due to caries. Focal infection theory mention that systemic disease can be caused by microorganisms from the dental infection in origin.\[[@ref25][@ref26][@ref27]\]

Deciduous teeth have many functions such as esthetics, mastication, phonetic, and normal development of occlusion in the permanent dentition. Early loss of deciduous teeth can lead to malocclusion. Parents, especially mothers, are the primary caregiver of children and as the decision maker for the children. They must have enough knowledge about the primary teeth, which is its role in children\'s confidence building. Based on recent journal searches, research on parental attitudes and knowledge about oral health of their children, especially of primary teeth, is actively conducted in India. Research by Vittoba Setty and Srinivasan in Bengaluru, India, shows that 39% of parents who care and understand about primary teeth in children. In addition, studies by Sultan *et al*. in Kashmir, India, show that there are about 32.6% of parents who understand the importance of primary teeth.\[[@ref28][@ref29][@ref30]\] The parents suggest that primary teeth are temporary and unimportant because it will be replaced by permanent teeth. The role of professionals is required to provide comprehensive information to the parents.

The American Academy of Pediatric Dentistry caries management protocols for children aged 3--5 years mention that children who have high risk of caries should be performed periodically checking to the dentist every 3 months. Children at moderate risk are 6 months\' periodical checking, and low-risk children are 12 months.\[[@ref28]\] In other side, Jain *et al*. reported that even though mothers mostly agree about regular dental visit, very few of them apply this visit. It may be caused by perception of fear, expensive cost\'s treatment, and lack of their motivation and willingness.\[[@ref31]\] Kamil *et al*. in their study conveyed the low concerns of mothers about the visit of the child to the dentist,\[[@ref32]\] whereas Oredugba *et al*. stated that the emphasis of maternal health promotion cannot be overestimated because most of their decisions relating to children\'s oral health remain based on the knowledge they have. Some conditions such as knowledge and sociocultural background may affect mother\'s beliefs and attitudes. These beliefs and attitudes are something modifiable and sometimes different between individuals of the same background.\[[@ref33][@ref34]\]

Attention to public health in recent decades underscores the need for increased understanding of how social, cultural, and environmental factors may affect caries risk in children. Several recent studies, many stated about the importance of meaningful relationships between sociocultural factors.

Sucrose is regarded as the main factor in dental caries. Sugar food product such as cakes, dessert, candy, soft drinks, jam, and dried fruits contains added sucrose. Dietary containing sugar will diffuse into plaque and is fermented into lactic acid and other acids or can be stored as intracellular polysaccharides by bacteria. This will result in a decrease of pH and create suitable environment for aciduric and acidogenic bacteria. This in line with the Vipelholm\'s study describes the association between the types of sugar with caries increment. The low incidence of caries is found in the participant with almost sugar-free diet. The frequency of sugar intake affects the progression of caries. The sticky sugar consumption between meals will cause highest caries progression.\[[@ref35][@ref36]\]

It is well known that the mechanical removal of plaque is essential to prevent oral diseases such as dental caries, gingivitis, and periodontitis. Although many methods of toothbrushes are known today, the mechanical removal of plaque by manual toothbrush remains the primary maintenance of good oral health in mostly human population.\[[@ref37][@ref38]\]

There is no single test that can analyze all caries risk factors and can accurately predict the susceptibility of an individual to caries. Predicted risk of dental caries can be evaluated by analyzing and integrating several risk factors. Therefore, this research questionnaire should be combined with clinical examination, for example, caries experience examination, white spot lesion examination, plaque index, plaque pH, and so on.

Educational programs and knowledge of parents, especially mothers, about dental and oral health can be considered as a routine and continuous program to do. Knowledge, attitude, and behavior of good mother are expected to bring positive influence to children\'s oral health. In current health-care practice, assessment and management of caries risk is recognized as an important component in providing appropriate dental care for infants, children, and adolescents.\[[@ref39][@ref40]\] Therefore, an accurate assessment of caries risk in patients can guide clinicians and health-care facilities to give more attention of their resources to high-risk patients. It is performed as an efficiency in identifying active caries patients or potentially high. The identification is important for the management of individually tailored patients.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

A questionnaire validation is a mechanism to verify the validity and reliability for each variable research. Based on the result of the study, it can be concluded that five questionnaires of mother\'s attitude about oral health and five questionnaires of mother\'s knowledge about oral health are valid and reliable for predicting caries risk in children.
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